In this paper, we establish some new modular relations between a continued fraction of order six U(q) and U(q n ) for n=6, 10, 14, 22.
Introduction
In Chapter 16 of his second notebook [2] , Ramanujan develops the theory of theta-function and is defined by where r = 2, 3, 4, 6 and 0 < x < 1. Let n denote a fixed natural number, and assume that where r = 2, 3, 4 or 6. Then a modular equation of degree n in the theory of elliptic functions of signature r is a relation between α and β induced by (1.6). We often say that β is of degree n over α and m(r) := z(r:α) z(r:β) is called the multiplier. We also use the notations z 1 := z 1 (r) = z(r : α) and z n := z n (r) = z(r : β) to indicate that β has degree n over α. When the context is clear, we omit the argument r in q r , z(r) and m(r).
The class invariant G n is defined by
The celebrated Rogers-Ramanujan continued fraction is defined as
On page 365 of his Lost Notebook [8] , Ramanujan recorded five identities showing the relationships between R(q) and five continued fractions R(−q), R(q 2 ), R(q 3 ), R(q 4 ), and R(q 5 ). He also recorded these identities at the scattered places of his Notebooks [7] . L. J. Rogers [9] established the modular equations relating R(q) and R(q n ) for n=2,3,5, and 11. The last of these equations cannot be found in Ramanujan's works. The Ramanujan's cubic continued fraction G(q) is defined as
The continued fraction (1.9) was first introduced by Ramanujan in his second letter to G. H. Hardy [6] . He also recorded the continued fraction (1.9) on page 365 of his Lost Notebook [8] and claimed that there are many results for G(q) similar the results obtained for the famous Rogers-Ramanujan continued fraction (1.8).
The Ramanjuan Göllnitz-Gordon continued fraction [6, p. 44] , [4] , [8] is defined as follows:
Motivated by the above cited works on the continued fractions, in this paper, we established the modular relation between continued fraction U(q) and U(q n ) for n = 6, 10, 14, 22.
The continued fraction (1.11) was first established by K. R. Vasuki, N. Bhaskar and G. Sharath [10] V (q) and V (q n ) for n=2, 3, 5, 7 and 11.
Preliminary results
In this section, we collect the necessary results required to prove our main results.
Lemma 2.1. [10] If x := U(q) and y := U(q 2 ), then 
Proof. Using the equations (2.1), then we have to express y in terms of x. Proof. Using the equations (2.1) and (2.5), we arrive at the equation (3.5).
